SUMMARY A series of 38 patients with angiographically proven cerebral venous thrombosis (CVT) affecting dural sinuses is reported. This study shows that CVT is not rare, that the clinical diagnosis is extremely difficult because of the variable modes of onset and groupings of symptoms, that most CT findings are non specific and that angiography remains the best diagnostic tool. Only 4 patients died, which suggests a more benign outcome than classically described. None of the 23 heparin treated patients died, which indicates that anticoagulants were not harmful in this series.
IN 1825, Ribes 1 described the clinical history of a 45 year old man who died after a six months history of severe headache, epilepsy, and delirium. Post mortem examination showed thrombosis of superior sagittal sinus (SSS), left lateral sinus (LS) and of a cortical vein in the parietal region. This was probably the first detailed description of cerebral venous thrombosis (CVT) in man.
Since then, numerous case reports and series 2 " 10 have been published, most of them from autopsy material. They had led to the classical description of a rare and severe disease characterised, clinically by headache, papilledema, seizures, focal deficits, progressive coma and death, and pathologically by haemorrhagic infarction contra-indicating the use of anticoagulants. In the last 30 years, angiography has made the intravitam diagnosis possible"" 13 and evidence has accumulated that many patients do not fall into this classical description.
14 " 19 To illustrate this evidence, we report a series of 38 patients with angiographically proven CVT affecting dural sinuses.
Patients
All adults patients hospitalized in our department between 1975 and 1982 with an angiographically proven CVT were included in this study. CVT was considered as proven when there was a partial or total lack of filling of at least one dural sinus on two projections of carotid angiogram. Thus 38 patients (17 women, 21 men) aged from 19 to 72 years (mean 40.8) were studied. Patients who were not diagnosed clinically but in whom autopsy revealed CVT were not included; only 4 patients fell into this category during the 8 years of the study.
Aetiology
Associated conditions and possible aetiologies are indicated in table 1: 4 were infective and 34 non infective. All 4 infections were local ones: otitis media (2), sinusitis (1), peritonsillar abscess (1) . Among non infective cases, 5 were considered due to local causes, 19 to general and 10 were "idiopathic." Among the local causes, 4 were mild head traumatisms without skull fracture; one of these was associated with an infected skin lesion (n° 2). A fifth patient was found on CT scan to have an arachnoid cyst of the right temporal lobe (N° 8) .
Among general causes, 6 were Behcet's disease and in none of these were there any of the classical signs of Neuro-Behcet. Behcet's disease was not previously recognised in any of these patients. In 3 of them, Behcet's disease was firmly diagnosed together with CVT on the presence of at least 3 major diagnostic criteria. 20 In 3 others, the diagnosis had been only suspected because of a past history of oral ulcers, but was firmly established a year later when other signs of Behcet's disease occurred. One case occurred at 6 months pregnancy, and one case 18 days post partum. In 3 patients, the only potential aetiologic factor was the intake of oral contraceptives. Two patients had carcinomatous meningitis, one patient had breast carcinoma with bone and lymphnode metastasis. One had malignant lymphoma, one systemic lupus erythematosus, one nephrotic syndrome, one anti-thrombin III deficiency and one had recurrent deep vein thrombosis and pulmonary embolism.
In 10 patients no cause could be found either during hospitalisation or at follow up. Follow up was possible for all these patients but one, and lasted between 2 and 8 years with a mean follow up of 4 years and 6 months. It should be noted that, during hospitalisation, 4 other cases were interpreted as "idiopathic," but in 3 cases Behcet's disease was diagnosed one year later and, in one case, a carcinomatous meningitis was discovered 10 months later.
Neurological Features
The main neurological signs are indicated for each patient in table 1 and summarised in table 2. The most frequent signs were headache (74%) and papilledema (45%). Among focal deficits, the most common was hemiplegia, present in 13 patients (34%) and restricted to the lower limb in three of them. Four patients had dysphasia without hemiplegia, but together with seizures. Jacksonian or grand mal seizures occured in 11 patients (29%); seizures were isolated in two, associated with focal deficits in 8 and with signs of intra- cranial hypertension in one. One patient (N° 12) had multiple cranial nerve palsies (left V to XI), cerebellar incoordination and papilledema simulating a posterior fossa tumor. Four patients had bilateral extensor plantar response but none had bilateral focal deficits or bilateral Jacksonian seizures.
The grouping of these signs was extremely variable. Sixteen patients had a well defined syndrome of intracranial hypertension with headache and papilledema: it was the only manifestation in 15 patients and, in another one (N° 21), it was associated with grand mal seizures. All other 22 patients had mainly focal symptoms, with or without signs of intracranial hypertension: 10 had focal deficits, 2 had seizures, 8 a combination of focal deficits and seizures. One patient (N°3 0) had transient ischemic attacks (TIA) with episodes of paresthesiae and/or dysphasia lasting from 15 minutes to one hour. Another (N° 38) had very short lasting (1 or 2 minutes) episodes of left arm paresthesiae which could be interpreted either as TIA or as seizures. The mode of onset is indicated in table I, as the time elapsed between the appearance of the first symptom and the date of entry in hospital. Three main modes of onset can be arbitrarily defined: acute as <48 hours, subacute as longer than 48 H. but less than one month and chronic as > one month; it can be seen that the onset was acute in 14 patients, subacute in 10 and chronic in 14, going up to 8 months. Among the 16 patients presenting mainly with intracranial hypertension, the onset was acute in 2, subacute in 5, and chronic in 9. Among the 22 patients presenting mainly with focal signs, the onset was more often acute (12) than subacute (5) or chronic (5).
General Investigations
Temperature, ESR, white blood cell count and percentage of polymorphonuclear are indicated in table 3. Temperature was higher than 37°5 C in 17 patients and PMN count was >7250 mm 3 in 15. ESR was >20 mm at the first hour in 19/32 (59%) among which 6 had an ESR > 100. Of these 2 had an infective cause, one a head trauma with an infected skin lesion, 2 had Behcet's disease and one, lupus erythematosus.
Platelet and coagulation studies (hematocrit, platelet count, platelet retention on glass beads, spontaneous platelet aggregation, ADP, epinephrine, and collagen induced aggregation, antithrombin III, venous stasis, and fibrinogen level were performed in 17 patients. Results will not be given in detail here since they will be published in another paper. 21 It can be said that, Standard Electroencephalogram (EEG) EEG was performed in 33 patients, and results are summarized in table 3. The most frequent finding was a diffuse slow activity (17/33, 51%), even in patients presenting mainly with focal signs." EEG was normal in 9 patients (27%), 6 presenting with intracranial hypertension and 3 with focal signs; it showed a focal slow activity in 6, 4 with focal signs and 2 with intracranial hypertension. Epileptic activity was present in 7 cases: in most cases (6) it was associated with a slow activity. In only one case (N° 17), there was an isolated epileptic focus.
Among patients presenting with isolated intracranial hypertension (14), 6 had a normal EEG, 6 a diffuse slowing and 2 a focal slow activity and none had epileptic activity. In patients with focal signs (19), 11 (58%) had a diffuse slow activity, 4 (21 %) a focal slow activity, 3 (16%) a normal EEG; epileptic activity was present in 7 (33%). Correlations between CSF abnormalities and clinical presentation were as follows: Among 14 patients with isolated intracranial hypertension, CSF was normal in 3 (but pressure was not measured in 2). Protein was increased in 6 (43%) and this was the only anomaly in 2 patients; cell count was elevated in 2 patients (14.3%); the number of red blood cells was >20 in 5 patients (35.7%) and in 2 of them it was the only abnormal finding. In 3 other patients the only anomaly was increased pressure. Among 18 patients presenting with focal signs, CSF was normal in 2 (N° 17, 34) but pressure was not measured. Total protein was increased in 14/18 patients, WBC count in 8 and RBC count in 15. Increased RBC count was the only abnormal finding in 2 patients. Uni-or bi-lateral carotid angiography was performed in all patients either by percutaneous direct puncture or via right brachial or femoral arteries. Results are shown in table 5. As already indicated, angiography showed in all cases a partial or total lack of filling ( fig. 1 ) of one (or more) sinuses on at least two projections. In only 6 cases ( N° 7, 8, 10, 18, 22, 38) was the lack of filling of one sinus (4 LS and 2 SSS) an isolated finding. In all other cases, it was associated with either the non visualisation of cerebral veins and/ or other sinuses or with the presence of indirect signs of CVT.
These indirect signs were (a) delayed emptying and (b) collateral circulation (18 cases) which affected in most cases (17/18) The site of sinovenous occlusion (Tables 5 and 6 ) was in order of decreasing frequency: one or both LS, in 27 patients (71%) ( fig. 2 B) , SSS in 26 patients (68%) and straight sinus (SS) in 3. (fig. 3) . Sinus occlusion was isolated in 24 patients; it was associated in 14 patients with cerebral vein occlusion affecting cortical veins in 12, ( fig. 1 ), cerebellar veins in 2 and internal cerebral vein in one ( fig. 3 ). Thus, in most patients (71%), at least two or more sinuses or veins were occluded, the most frequent association being SSS + LS (29%).
Correlation between the Site of Venous Occlusion and Clinical Parameter
Correlation with aetiology (table 1) showed no constant pattern, except for the 4 patients with infective thrombosis and the 4 with head injury who all had L.S. occlusion (together with SSS occlusion in 6 cases).
Correlation with the mode of onset (Table 6) showed that when sinuses alone were involved, the onset was somewhat slower (acute 7, subacute 7, chronic 10) than when there was an associated occlusion of cerebral veins (acute 7, subacute 3, chronic 4).
The clinical presentation was also slightly different: patients with isolated sinus occlusion (24 cases) presented more frequently with isolated intracranial hypertension (14 cases) than with focal signs (10) whereas the opposite was true for patients with venous occlusion involving also cerebral veins (14) who presented mainly with focal signs. (12) Various combinations of focal deficits and seizures were encountered when cortical veins were involved. The only patient with internal cerebral vein thrombosis (N° 4) presented with a 6 months history of headache and one month history of mild hemiparesis and slight confusion. Among the 2 patients with cerebellar veins involvement, one (N° 27) presented with a severe headache of sudden onset simulating subarachnoid hemorrhage, and the other (N° 12) with a three months history of cranial nerve palsies, cerebellar incoordination and papilledema simulating a posterior fossa tumor.
CT Scan
CT scan with and without contrast injection was performed during the hospital stay in 25 patients (table 7) (it was not routinely available in our hospital until 1977). It was normal in 5 patients; in the 20 others, it showed various abnormalities. The most frequent was the presence of small ventricles (13/25) usually associated with a diffuse or localised swelling (9 cases) ( fig.  4) . By contrast, ventricles were enlarged in 3 cases. In 10 cases, there were signs of a focal parenchymal lesion: either hyperdensity suggestive of a cerebral hemorrhage (2 cases) or, more frequently, hypodensity suggestive of a cerebral infarct (7 cases), or a mixture of hypo and hyperdensity (1 case Some of these abnormalities were isolated, such as small ventricles in 5, large ventricles in 1, and A sign in 1; most commonly, they were grouped in various patterns, the most frequent being a focal hypodensity with gyral enhancement (6 cases) ( fig. 6 ).
The repartition of CT findings according to the site of venous occlusion and to clinical presentation (table  7) shows that, among patients with a normal CT scan, 3 had sinus occlusion and 2 had sinus and cerebral vein occlusion; the clinical presentation was isolated intracranial hypertension in 2 and focal signs in 3. When CT scan showed an altered ventricle size without focal lesion (6 patients), the occlusion involved sinuses alone more commonly (4 cases) than sinuses and cere bral veins (2) and intracranial hypertension was present more frequently (4) than focal signs. (2) The opposite tendency was true when a parenchymal lesion was found on CT scan (11 cases); patients presented more often with focal signs (7 cases) than with intracranial hypertension (2) and cerebral veins were involved in more than 50% of cases.
Outcome and Treatment
The immediate outcome was usually favorable (table 8) 27 patients (71%) made a complete recovery, 7 were left with sequelae: hemiparesis in three, dysphasia in one, brainstem signs in one and blindness due to optic atrophy in two. Four patients died: one had a lung cancer with carcinomatous meningitis (N° 18), one had a cerebral abscess with bacterial meningitis (N° 23), one had end-stage systemic lupus (N° 28) and one had a subdural empyema (N° 36). As can be seen in table IX, no correlation was found between outcome and mode of onset, except for more frequent sequelae (5/7) in chronic cases than in acute ones (2/7). By contrast, the clinical presentation seemed to influence the outcome: sequelae (5/7) and death (3/4) were both more frequent in patients presenting with focal signs, whereas in the intracranial hypertension group, the only serious consequence was optic atrophy. However, for a given patient, the outcome was unpredictable: some patients, with a dramatic initial picture of coma and focal signs (such as n° 2-13) made an unexpected and remarkably rapid recovery. As already indicated, the patient with internal cerebral vein thrombosis (N° 4) and the two patients with cerebellar veins involvement (N° 12, 27) all had a favorable outcome. in 17 patients (alone in 3), anticonvulsants in 10 (alone in 1) and antibiotics in 8. Three patients had repeated lumbar puncture. Two patients had shunting procedures and one had direct surgery, because of an associated abscess (N° 23). Anticoagulants -first heparin and after one to 3 months oral anticoagulants -were usually discontinued progressively after 4 to 8 months.
Correlations of outcome with treatment is impossible since this was not a prospective study. It should however be noted that no death occurred among the 23 patients treated with heparin and that sequelae were not more frequent in the anticoagulated patients (4/23 = 15%) than in the non anticoagulated ones (3/15 = 20%). Besides, in 3 patients (N° 1, 2, 12) who were steadily deteriorating despite other treatments, a dramatic improvement was observed the day after initiation of heparin therapy. These 3 patients all had focal signs and one had an hemorrhagic infarct on CT scan (N° 12).
Long term follow up (from 2 to 8 years with a mean of 4 years) was possible for 25 of the 34 surviving patients. Eight of these presented initially with epilepsy: only one had further seizures, despite antiepileptic treatment. In others, treatment was discontinued after 2 years, but only if EEG was normal and if there was no other sequelae. Two patients had recurrences of cerebral vein thrombosis: patient 4 who was first seen for internal cerebral vein thrombosis interpreted as "idiopathic"; she spontaneously recovered but one year later she presented with SSS occlusion together with general signs of Behcet's disease. The other patient (N° 10) had an "idiopathic" LS occlusion. She was treated with anticoagulants and steroids and recovered in 3 months. Anticoagulants were discontinued after another 3 months but 2 months later, she had a recurrence of headache and papilledema which led to the discovery of SSS occlusion. Heparin was started again; she recovered completely and no cause could be found. Two other patients died during follow up: death was related to their underlying disease: patient N° 20 of a carcinomatous meningitis and patient N° 26 of a malignant lymphoma.
Discussion
This study of 38 patients with CVT cannot give precise information about the real incidence of the disease. However, the fact that these 38 patients were seen in 8 years in a single neurology department suggests that CVT is not uncommon. The true incidence is still totally unknown: in most autopsy series, it was found extremely low. suggests that the true incidence is higher than thought from autopsy series. The two main reasons for this discrepancy are first that angiography has made the intravitam diagnosis possible and, secondly, that a majority of cases have a good prognosis. It has been suggested that the incidence of CVT was higher in females and in the aged, reflecting the overall greater incidence of thromboembolic diseases in these categories. 922 This was not confirmed in the present series, in which men (21) slightly outnumbered worn- 
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en (17) and in which all adult age groups -from 19 to 72 -were concerned.
Like all other series, the present one represents a selected group of patients not representative of the numberous causes that have been described. 6 However, it confirms the fact that the frequency of septic CVT (4/38) has markedly declined with the advent of antibiotics. 9 It also confirms the role of oral contraceptives 18242729 found as the only aetiologic factor in 3 of our patients. This has now led us, as many others, 1827 " 29 to stop oral contraceptives and promptly look for CVT in women presenting with any of the neurological manifestations described in this study, particularly persistent headache, focal deficits or seizures. The present series reflects our interest in Behcet's disease which was found to be an underrecognised cause of CVT (6/38), possibly because CVT can be the initial manifestation of the disease. 30 " 32 Among other causes found in this series some are frequent and classic ones such as minor head injuries, 33 malignancies, 19 pregnancy and post-partum 15 ' 45 whereas others are quite uncommon: systemic lupus, 34 nephrotic syndrome 35 and antithrombin III deficiency. 36 In 10/38 cases, no cause could be found despite a mean follow up of more than 4 years, corresponding to so called "idiopathic" cases or "primary" CVT. 14 However in 4 other cases, initially interpreted as idiopathic, a general disease was discovered one year later (Behcet's disease in 3 and carcinomatous meningitis in one), indicating that all "idiopathic" cases should have a particularly close follow up.
The main neurological signs encountered in the present series were those classically described in CVT: headache (74%) is in all series the most frequent and often the earliest sign. 69 ' 10 -15> l6 Papilledema, present in 45% of our cases, was slightly more frequent than in other series: 15% (10) to 34%.
l5 By contrast, focal deficits, seizures and coma, present in 25% to 35% of our patients, were less frequent than usually (more than 50%), possibly because of earlier diagnosis. This might also be the reason why the classical picture of SSS thrombosis with bilateral or alternating deficits and/or seizures 6 -9 was not encountered.
The grouping of neurological signs and their mode of onset were extremely variable and such a variety has already been recognized in the past. 45 In the present series, the clinical presentation could be summarized in 6 main patterns, each of them simulating another neurological disease. The most frequent and homogeneous one was the progressive onset of signs of intracranial hypertension corresponding to the "Benign intra-cranial hypertension" or "pseudo-tumor cerebri" syndromes, thus confirming that sinus thrombosis is indeed one of the leading cause of these syn- dromes. 37 " 41 In a number of recent reports 42 "" 44 these syndromes have been diagnosed purely on clinical, CSF and CT scan findings. We think that such a diagnosis should not be made without a good quality carotid angiogram to rule out the possibility of sinus thrombosis. Almost as frequent (12/38) was the sudden onset of focal deficits simulating arterial strokes but with more frequent seizures (5/12). The third presentation simulated an abscess (4/38) with deficits and/or seizures with or without intracranial hypertension evolving over a few days. The fourth one (4/38) simulated a tumor with the same clinical signs but a slower onset over weeks or months. Other less common presentations are headache of sudden onset simulating subarachnoid hemorrhage (2 patients) and TIA (2 patients). It is therefore clear that CVT has no single clinical presentation and this is why it is necessary to systematically contemplate this diagnosis in order not to overlook it.
General investigations showed that about half the patients had fever, increased ESR and raised PMN count, usually in relation with infective, inflammatory or malignant causes. However, these abnormalities were occasionally found in idiopathic cases. At any rate their absence does in no way preclude the diagnosis of CVT. Detailed coagulation studies have only rarely been performed in series of CVT and their results have been conflicting. Some have found an "hypercoagulability state", 294 * an increase in platelet adhesiveness and aggregability 1329 and a decrease in fibrinolytic activity 15 but this was during pregnancy and puerperium or in women taking oral contraceptives. Estanol 24 did not confirm these results in women of child bearing age and, in the present series, 21 the only abnormality was an increased platelet aggregation with the lowest dose of epinephrine. It is therefore felt that coagulation studies are of no help in the diagnosis of CVT itself but that they are necessary in all apparently "idiopathic" cases to detect possible causative abnormalities.
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Several reports have emphasized the importance of EEG changes in CVT, the most common pattern being a severe generalised slowing more marked on one side with frequent epileptic activity 47 -48 In the present series, EEG abnormalities were less severe and they were even absent in 27% of cases. Its main interest was to show in a number of patients with focal symptoms a generalised slowing indicating a more diffuse lesion than was clinically suspected. This, however, is in no way specific of CVT. Isotope brain scanning has been shown to be a useful diagnostic tool in the diagnosis of sinus thrombosis. 4950 It showed sinus occlusion in 11/13 of our patients but it was normal, even in posterior oblique projection, in a case of SSS occlusion and in a case of LS occlusion. Angiography disclosed in both cases an intense collateral circulation in the sinus walls probably encounting for these false negatives. Thus a normal dynamic isotope study does not preclude sinus thrombosis. Moreover the interest of isotope studies as a non invasive tool both for diagnosis and follow up of sinus thrombosis has now been supplanted by digitalised intra-venous angiography. 51 -52 CSF was abnormal in 84% of cases in the present series, with increased initial pressure, raised protein content (62% of cases), presence of red blood cells (62%) and pleocytosis (31%). These findings are in concordance with all the classical descriptions.
69 -10 -l6 - 48 As suggested by Symonds, 4 pleocytosis and the presence of red blood cells are mainly seen when focal signs were present. However they were also found in respectively 2 and 5 of the 14 patients who presented with "benign intracranial hypertension," suggesting that the presence of these cellular abnormalities should orientate towards sinus thrombosis as the possible cause of this syndrome.
The diagnosis of CVT in the present study was based upon the classical angiographic abnormalities, 9 ' l2> "• 54 particularly the partial or complete lack of filling of at least one sinus, which was the prerequisite for inclusion in the study. Although, a lack of filling does not invariably indicate a sinus occlusion, 54 it is felt that the diagnosis of sinus thrombosis could be reasonably established because the following precautions were taken:
1 -Cases in which the radiograph series was not protracted to later enough times to evaluate the entire venous phase well were excluded 2 -In 32 out of the 38 cases the lack of filling of one sinus was associated with either involvement of another sinus and/or cerebral vein or indirect signs of CVT. In the 2 cases with an isolated lack filling of SSS, this anomaly had to be present on 2 different projections and it never involved the anterior part of the sinus which is often poorly visualised.
10 "" In the 4 cases with an isolated lack of filling of one lateral sinus, the presence of the corresponding sinus groove on plain X rays of the skull was verified.
The other angiographic findings are in total accordance with previous reports 9 " 1254 and confirm the frequency of delayed emptying, present here in 50% of cases, and of dilated collateral veins (48%) involving much more often cortical veins than dural and scalp veins. By contrast, an important mass effect 10 l1 -54 is extremely rare (1/38) .
The present series confirms the fact that sinuses most frequently involved are SSS and LS (roughly 70% each) but it shows that the occlusion is only rarely limited to one sinus (29%). Thus in most cases, occlusion involved at least two sinuses or sinus and cerebral veins. Among these, cortical veins were affected much more commonly than the internal cerebral vein (1 case) and cerebellar veins (2 cases). These frequent associations probably explain, at least partly, why no good clinico-radiological correlations could be established; another reason is the well known difficulty in diagnosing cerebral vein occlusion. 55 Thus, whereas it is true that most patients presenting with isolated intracranial hypertension (14/16) have thrombosis involving dural sinuses alone, no involvement of cerebral veins could be firmly established in 10 out of 22 patients presenting mainly with focal clinical signs. Therefore the possible apparent discrepancy between clinical signs and angiographic findings -for instance the discovery of an apparently isolated lateral sinus occlusion in a patient presenting with seizures and dysphasia (such as N° 17) -should certainly make one cautious, but not deter from making the diagnosis of CVT.
CT findings in CVT have been described in detail in numerous recent reports, 23 -25 -26 -56 - 62 and, on the whole, the present series confirms these findings. It shows that CT scan, even after contrast injection, can be normal (5/25), not only in patients with "benign intra-cranial hypertension" (3/25) but also in the presence of focal clinical symptoms (2/25). CT abnormalities considered as direct and specific signs of CVT were less frequent than in other series; in particular the "cord sign"-representing the visualisation of a thrombosed cortical vein 23 -25 -26 and the "dense triangle" sign, reflecting spontaneous SSS opacification by freshly congealed blood, 56 -60 were not encountered. The ' 'delta'' o r ' 'empty triangle'' sign representing the injection of collateral veins in the SSS wall contrasting with the noninjection of the clot inside the sinus 23 56 was found in only 3 cases whereas it was present in 11/ 31 cases reviewed by Rao; 26 this discrepancy might be due to several reasons: some CT scans were probably performed too early; not all patients had thrombosis of the posterior part of SSS; and not all CT scans were reviewed with a variety of window settings. 25 -26 -58 -59 Indirect and non specific CT abnormalities were more frequent: the most common finding was the presence of small ventricles with swelling and sometimes diffuse low density suggestive of edema: this was found in 13/25 of our cases and in 10/31 in Rao's CEREBRAL VENOUS THROMBOSIS/Bousser et al 211 study. 26 In some cases, the cerebral swelling could be confirmed by the later increase in size of ventricles which were initially small. 61 However, the opposite finding, i.e. enlarged ventricles, is a possibility (3/25) and therefore does not exclude the diagnosis. Parenchymal lesions, present in 11/25 cases, had a variety of aspects, the most frequent one in this series being a focal hypodensity with gyral enhancement. Other aspects include areas of hypodensity with no enhancement, isolated gyral enhancement, a mixture of hypodensity with patchy areas of increased density or large areas of increased density. Areas of increased density which correspond to hemorrhagic infarcts have been thought to be the "most common CT finding in cerebral sinovenous occlusion." 56 '" This was not the case in this series where spontaneous hyperdensity was found in only 3/25 cases; this is probably due to the fact that when sinuses alone are involved, there is no cerebral infarct and that, even when thrombosis extends to cerebral veins, this does not necessarily leads to the constitution of an hemorrhagic infarct. 25 However, when present, an area of increased density, surrounded by a decreased density is indeed suggestive of CVT, particularly when it does not correspond to an arterial territory. Another indirect sign is intense tentorial enhancement, indicating collateral pathways or venous stasis and usually thought to suggest straight sinus thrombosis. 26 It was encountered in 4 of our patients, only one of whom had straight sinus thrombosis.
On the whole we agree with Buonanno 56 that "CT scanning can reveal pathognomonic images diagnostic of SSS thrombosis in some cases" and we certainly recommend its employment at the earliest clinical suspicion of CVT. Nevertheless, since pathognomonic changes are rare, since most CT findings are non specific, and since CT scan may occasionally be normal, we recommend angiographic confirmation in all cases without CT pathognomonic changes.
Before the introduction of angiography, CVT was diagnosed at autopsy and therefore thought to be most often lethal. In early angiographic series, mortality still ranked between 30% and 50% 10 -48 -63 but in more recent series, it was between 25% and 30% and in the present one it was only 10%. Multiple reasons can explain this decrease, the main one being probably that it is now possible to diagnose "benign" forms of CVT with minimal symptoms and spontaneous recovery. Another reason is that septic thrombosis has, since the use of antibiotics, become both far less frequent and severe. It is also possible -though admittedly difficult to prove -that the introduction of anticoagulant treatment early in the course of the disease has improved the outcome.
It has long been recognised that, if survival occurs in CVT, the prognosis for recovery of function was much better than in arterial thrombosis. 5 -M ' 65 In two series of respectively 19' 8 and 48 survivors,'"only three patients were left with sequelae; in the present one, sequelae affected 7/34 survivors. Two kinds of sequelae are encountered: blindness due to optic atrophy which should be prevented by early treatment, and focal deficits, usually motor, sometimes associated with epilepsy.
Factors classically considered of bad prognosis are the rate of evolution of thrombosis, 9 the presence of coma, 10 the age of patients, with a high mortality rate in infancy and in the aged 9 and the involvement of cerebral veins. 69 In the present series, the main prognostic factor seemed to be the involvement of cerebral veins as diagnosed by the presence of focal symptoms: death and sequelae were both more frequent in patients with focal symptoms than in patients with benign intracranial hypertension. The outcome was otherwise most unpredictable: some acute cases, even with coma, made a remarkably rapid and complete recovery whereas chronic cases often recovered more slowly and with more frequent sequelae. The topography of cerebral veins involved is also considered as an important prognostic factor: internal cerebral vein thrombosis 2 ' 6 ' l0 ' "• 67 has a usually lethal clinical course and cerebellar veins thrombosis has been described only from autopsy studies. 8 This was not the case here: one patient with cerebellar vein thrombosis recovered completely, the other with only minor sequelae, and the patient with internal cerebral vein thrombosis recovered spontaneously in 6 weeks, thus confirming recent reports. 68 " 69 It is apparent from the study of literature and from the present series that the natural history and prognosis of CVT are highly variable. There are acute cases which can have a fulminating course leading to death in a few days whereas others recover rapidly and completely and others are left with sequelae. There are chronic cases which worsen progressively leading to sequelae whereas others recover spontaneously. There are extremely benign forms limited to TIA or headache or epilepsy which spontaneously recover and which are probably still underrecognised. On the whole, isolated sinus thrombosis carries a good prognosis, provided intracranial hypertension is controlled; however sinus thrombosis can, at any moment, extend to cerebral veins, and then possibly lead to death or sequelae, though only in a minority of cases.
The variability in the natural history of a not very frequent disease explains that no controlled therapeutic trials have been performed and that treatment is still controversial. If all agree that anticonvulsants should be used when seizures develop and antibiotics when there is evidence of infection, opinions are divided as how to reduce intra cranial pressure and, even more, as how to act on the thrombotic process itself.
As in the present series, several ways of lowering intracranial pressure have been used, the most common one being the use of agents to control cerebral oedema such as dexamethasone. In some cases steroids proved insufficient and it was necessary to use other means such as water restriction, acetazolamide prescription, therapeutic lumbar punctures or various shunting procedures. However, in the two patients who had shunting procedures, no proper trial of CSF subtractions by repeated lumbar puncture had been done, and it is now our experience that the judicious combination of antioedematous agents, water restriction, acetazolamide and repeated lumbar punctures can, in the great majority of cases, avoid the various surgical procedures that have been advocated, such as shunting or venous by-pass. 70 The treatment of the thrombotic process itself is even more controversial.
Surgical thrombectomy was performed by Ray and Dunbar in 1951 71 and has been advocated by a few others. 24 However an overwhelming majority is against direct surgery which might be harmful on a swollen and sometimes hemorrhagic brain. 10 ' 16> l8 - 72 In the present series, the only direct surgery was for an associated brain abscess.
Fibrinolytics were not used either, despite some beneficial reports 54 ' 72 because they were found detrimental by others. 17 The only therapeutic conclusion that can be drawn from the present study is that anticoagulants were not harmful since among the 23 heparin treated patients, there was not a single death and 19 made a complete recovery. Furthermore, the dramatic improvement seen in 3 patients just after initiation of heparin does suggest that anticoagulants may be beneficial; 9 -l0 ' 28 this seemed to be the case even in the patient who had a CT scan suggestive of an hemorrhagic infarct.
These observations have led us in 1977 75 to conclude that "if patients with CVT deteriorate despite symptomatic treatment, heparin should then be used." With a wider experience, this has remained our policy, even in patients with an hemorrhagic infarct on CT scan. We are aware of the fact that a number of patients, -particularly those presenting with "benign intra-cranial hypertension," would recover without any treatment, but we were unable to predict those who would deteriorate with appearance of focal signs indicating extension of thrombosis to cerebral veins. We are also aware of the fact that anticoagulants carry a risk of increasing intracranial hemorrhage, but it has been our impression that their benefit outweighs their danger.
Little is known about long term outcome of patients with CVT. 76 Although long term follow up was not possible for some patients, it would seem from the present study, that residual epilepsy (1/8) and recurrences of CVT (2/26) are both uncommon but this would have to be confirmed by prospective studies with a longer follow up. Long-term follow up is particularly crucial in "idiopathic" cases since in 4 of 14 patients who initially presented as "idiopathic" CVT, a cause was found a year later.
The question of the duration of treatment remains open: in this group of patients, antiepileptic treatment was progressively discontinued two years after CVT but only in patients with normal EEG who had neither recurrent seizures nor neurologic sequelae. As far as anticoagulant treatment is concerned, we have used heparin for 1 to 3 months according to the short term outcome and then, oral anticoagulants for another 4 to 8 months. This has seemed to give satisfactory results, but it might well be that a shorter treatment could have the same efficacy.
